Problem Set #1
Solutions

1. P1V1 = TlRTl P2V2 = TlRTZ

Divide the equations

PZ”Z — TlRTZ = PZ”Z — MTZ
P1v1 nRT1 P1v1 MT]_
Rearrange:

P T,
UZ = Ul e

P, T,

Substituting in values (remember to convert temperature to °R)

(29.91) (460 + 68)

V, =20 ft3
2 f (29.80) (460 + 235)

V = 20 % (1.0037)(0.76)

Note increase of volume Note decrease of volume
due to lower pressure due to lower temperature
V = 15.25 ft3

2. From the first problem:

Vv, =V !

2 1P2
V0L 29.92
N 26.5



1.6 lbs
n=
M lb / lb—mol

(a)

M=2x16=32

n= ED) = 0.05 b —moles
(b) assume ice H,0 = 1g H,0

_ 35¢g
n_Mg/g—mole

M=(2x1)+16=18

35
" 18

’TSAP
(a) Vg = KpCp Pl

85.49 (0.81)

n = 1.94 g — moles

(460 + 286)(1.5)

1.2

(29.86 + m) 30

746)(1.5
= 85.49 (0.81) ﬁ

v, = 85.49 (0.81)V1.245
= 85.49 (0.81)(1.116)
v, = 77.28 ft/sec

Vs

S
I

S
I

from 4(a)
0.84
Vs = 77.28 m
ve = 80.14 ft/sec
Note that if 0.84 is assumed, but the C; is actually 0.81 as determined in a wind

tunnel, the source would report a C, of 0.81.



6. pmr = C;Q
_ Tstd Ps
Qs = (3600 sec / hr)v;Ag(1 — Byg) — =
std Ts

) 1512 (460 + 68)  (29.95)
Qs = (3600)77.28 l" (7) l A -012"5592) @60+ 286)
(528) (29.95)

(29.92) (746)

Q. = (3600)77.28[176.72](0.88)
Q, = 30,652,671ft3 / hr

pmr = (0.70)(30,652,671)

pmr = 21,456,870 gr / hr

_ 21456870 gr [hr oo h

pmr ="—"—-500 gr/lb | o
23056.29 Ib / hr

— = 1.533 tons / hr

20001b /Ton

1.533 tons / hr x 24 hr / day x 365 days / yr = 13,426 Tons / yr



